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well-planned wasteman-  Open Range or Enclosed Housing

b i agement sysfem willacs . prage pastures, yards, or other outdoor areas
count for all wastes associated with a poultry are used as ranges for chickens, turkeys, ducks,
agricultural. enterprise throughout the yéar, . orgame birds, Such areas must be Jocated and_
from the production of suchi wastes to their ul-  * fonced o that manure-laden runoff does not
timate use. The more integrated the waste man-  eqter gurface water, sinkholes, or wells. Unless
agement system is with the grower’s other - yoge areas are actually feed lots (confinemnent
management needs, -such as production, mar- areas that do not support vegetation), no collec-
keting, pest control, and conservation, the OYE - fion and storage of manureis required. Instead,
‘profitablethe farm will be. the mianure is recycled directly +o the land. Bést

The best method for managing poultry mia- management practices, such as pasturing the

nure depends on the type of growing system animals away from sinlcftiales. and other nger'-
{open range or enclosed housing), dry or Jiquid TESOUIces, and preventing - animal access 48]
ooﬂectxon, and the way the house is operated. streams, zpply to thikse operations. In confine-

~ Misuse of poulfry manure can reduce produc-.  Mentoperations, by conirast, the manure is col- ‘
tivity; cause flies, odor, and aesthetic problems;, lectible and can become 2 valuabie coproduact
and pollute surface and: groundwater. Pouliry ~ of the operation.

miarute can produce dust and. release harmful In enclosed settings, -dry and liquid wastes
gases such as carbon dioxide, hydrogEn sulfide, ‘require ‘different collection, storage, handling,
hethane, and ammonia. Fresh manure is trou- and management systeirs. The management of
blesome if it gets 100 wet. dry mnanure depends primarily on how it is

stockpiled or stored from the time of its pro-

duction (at cleanout) wntil it.is properly land

applied.. The following ‘paragraphs’ describe .

general house conditions that affect the produc-

mite, weather, amount of water consumed by 59" @ddg;mgjg; of ﬁf;fiii agjqi;;?ﬁg;;
their

the birds, {ype of birds produced, and .their management is explained in an.additional fact

ﬁiégia;g dﬁfﬁzfi by adding litter ?r de- sheet contamed in this handbook (PWM-4).

Pouliry wastes are handied dxfferenﬂy de- -
pending on their consistency, which may be Hg-
uid, slurry; senudsolid; or solid. The total solids
concentraion of manure depends on the ci-

Within the poultry industry, broiler, roaster, Klnds of Poultry Waste — Manure
Cornish hen, pullets, turkey, and some.layer - and Litter

operations are dry; live bird processing, some Lwe_stor_k manure is feces and urine; po‘ulztzy
layer, and most duck and goose operations are waste -is manure with added hedding or
liquid. In most dry operations, the birds are  water. The only way to-know for cértain its
grown on floors covered with bedding materi- quantity, -concentration and- composxtwn is
als: The manure collected from ducks, geese, from lab amalysis. The amount of manure a
-and large high-rise layer operations is usually given flock produces can be ‘estimated. from

pure of raw manure, unmixed with litter the amonnt of feed the birds eat, Roughly 20
though it ‘may be mixed with water during percent of the feed consumed by poultry is
cleanout. converted to manure. Manure mixed with-a
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‘2-LANE BROILER LITTER
HIGHWAY- 3 FEET DEEP
1619 MILES .

New Orleans :' .

1996 BROILER PRODUCT[ON 7,588,200,000 (NASS, Aprit- 19973
LITTER GENERA”E’ED EIbS/Brm[er/Year

7 ,watér The only way o “know for certain its
' ,quantzty, concentration and composition is
from’lab znalysis. The amount of manure a

<« .| - amount of feed the birdseat. Roughly 20 per-
.t { cent of the feed consuimed hy pouitry is con~
) _verted 'to. manure. Manure* ed with 2
bedding material is called liter, and its con-

chickens are fed and their age and size.”

'} - Other conditions that afféct litter’s quality
1. include the age and type of the bedding mate-
| .rial, excessive moisture, frequency of cleanouts,
and’subsequent storage. conditions. The con-

priof analyses of sirhilar wastes,. but all litter

should be mlyzed at least once a year unl its

| nutrient value.is firmly established (after that,

Tt may be, tested less frequently, perhaps every

- two or three- years unless. managemeni prac-
hces change)

“ given flock produces ¢an be estirnated from the

- stituent prope;tiés vary, depending ornuhow the

stituents” of the Yitter can be esthmated from '

o Eigure 1 -—~The bmxier litter hzghway bz'mler litter generated in 1996, in the: Umte:i States.

- The velume of litter varies widely, depend-

. ing on the producer’s management style. In<

deed, many of the same conditions that

" determine the litter’s makeup alse affect its

guanitity. For example, the feedstock, mumber of
cleanouts, climatic conditions, and bird genet-
ics are all factors. Broilers, however, produce as
rmuch as two pounds of litter pet bird or about
one ton per vear per 1,000 birds: abot 81 cubic
feet of litter for each 1,000 birds.

In 1996, nezaﬂy 15.2 billion pounds of litter
were produced by broiler operations in the

"United States — enough fo cover 1,619 miles of

a two-lane highway to a depth of three feet.
This estimate is from the USDA Natiorial Agri-

“cultural Statistics Service, and the “litter high-
way” can be imagined as the distance from.

New Orleans, Louisiana, to Chicago, llinois,

and on to Fargo, North Dakota (Fig. 1).

That much litter can and must be responsi-
bly used. Bedding materials, mamure, and used

(2 DRY WASTE MANAGEMENT
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erals in broiler litter include calcium, magne-
sium, sylfur, sodiuin, iron, manganese, mc:,
and copper. - .

'I‘able - .

LITTER PRODUCED FPER 1, a0 BIEDS
21b bird 043 ton per cyde
&.1b bird +1:0 ton percycle
&b bird 1.5 ton percycle

' AVERAGE NUTRIENT CONTENT OF
BROILER LITTER
nitrogen. - 60 Ih per ton
P20s " | 551bperton .
KO0 . o 45 Ib per ton

Management Practices :

Litter should be kept from becoming overly
wet, In a well-managed house, the moisture
level in litter will range from 25 to 35 percent.
Higher moisture levels increase its weight arid
redice its nitrogen value. Litter that does not
become saturated can be left in the house be-
tween-flocks: However, cake {litter‘that is sau-
rated with water) must. be removed from the
house bétween cleanolits to protect the remain-
ing litter, After its rémoval, the cake should be

. dried to prevent odor, precautions should be -
taken to prevent groundwater contarnination, ’
and stormwater should be dwer’ted from con-

tact with the litter

If cake is propesly remcved from the house, °

total cleanouts can be deélayed — sometimes for
an entire year. Checking for water leaks in the
house and keeping the house at an even tem-
perature are managemernt practices that reduce
the production of cake. The total weight and
. yolume of litter wiil depend on the type-of bed-
ding material used, its depth, whether cake is
present or removed, and 'the Jength of imé be-
tween dleaniouts. Its quality also depends on
how it is removed from the house, whether the
" floor is raked or stirzed betwean flocks, and
how it is stored.

Manure is dried by aerating it using some
‘form of ventilation. Vennlahon can be achieved
naturally (through proper housing design) or
meckanically (throngh equipment). Aeration

should produce a low oder product with about
15 to 25 percent moisture. Becauge it has less
odor and weight, it is less expensive to haul,
contains more nuirients; and is easier to store. -

‘Dry Waste Storage Facilities
_Corumon procedures for managing dry broiler
litter or dry manure from layer operations cen-

ter on protecting this material after it s re-

moved ' from the house wunfil its vaiuable
" fertilizer nutrients can be jput to other uses. Lit

ter thatis not properly stockpiled or stored suf-
fers a reduction of nitrogen from releases to ajr

and water, These losses represent both lost in-

come and the potential for surface and, ground-
water contamination. To prevent such losses,
ficilities used for storing dry poultry waste

should meet or exceed the following, condi

tions:

v 2 sufficient capac:ty to hold the waste
until it can be applied 6 land or
transported off the. farm

v adequate conditions of. temperamre

and hamidity to permit s'comge of the

waste until it is needed,

v a concrete or impermeable clay base
to preveut leaching to groundwater,

v appmpnate roofing, ﬂoermg, and
draihage to-present rainfall, '
_ stormwater, runoff, and surface or
- groundwater from entermg the waste,

v a location that prev_en!s rmnoff to
© surface waters or percolation to
-groundwater, and ;

‘v ventilation and containment for
effective air quality and nuisance
confrol.

The jdeal storage deszgn is a roofed struc-

fure with an impermeable earthen or concrete

floor: This design keeps the litter diy, uniform .-

in’ quality, and easy to handle, and it also mini-
mizes fly and odor problems. Management
plans that allow for proper storage achieve the
following: '
. ¥ save water,
¥ tmprove bird quality, :
¥ improve the production environment;
v reduge the ammount of ammonia
released from Iitter,
¥ reduce the volume of cake,

DRY WASTE MANAGEMENT 3
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Y extenci the nme between cleanouts
¥ increase the proc_iuc:t ] value and -

flexibility,. and. anilagbn tan,
v pmtect the quahty of ad}emmg : e e '
o waters. . l l I % ' i
. i .
Kmds ‘of Starage Facﬂxtzes . ] flGround
Generaliy, 5torage facz}mes can be open, co¥- o L_ u}u i _ o ] -:f:;ng-
, -ered, or-lined (permananﬂy lined, in some — =
".cases);.or they can be bunkers or open-sided ol water j Litter
. buildings with roofs: Perhaps tHe most common ;
y Feader Loncrele of aanh tioor

Facilities for collecting and storing pouliry litter
include floors, pits, dry-stack buildings, or cov-
~ered ourdpor Storage facilities with itnpermes

Single-story poaltry house
" able earthen or concrete flooring, '

Floor Stm:*aga
' “Most broiler, roaster, Corsiish, hen pullet, tur- e
key, and sinall ldyer operations raise birds on
. earthen- or concrete floors covered with. bed- L Cirer Y
b dmg matenal (Fig. ). A layer of wood shav- ar . Wood foor v
-~ ings, sawdust, chopped- straw, peanut or rice

Vcn{ﬂn!iap frr

Hulls, or other suitable bedding material is used . SR

as.a. basé before birds are housed. Wet litter «— : ‘

that.is, ‘cake ~— is temoved after each flock. A Ground ) W A
complete clean-out can be done affer each flock ::ﬂ"g { 1 §

. oronce every 12 months or Ionger, depending oy |
“on the prodicer’s requirements. Slat-or wire - /L = 1
,ﬂoor housing, used rainly for breeder flocks, Concrete of €arth fioar
5 ‘can be handied the same way. Floor storage is Two-story poultry house

the most economical method fio store litter: Care
-must be taken nét-to leave foreign material - - ;
. -such as wire, string, light bulbs, plasmt, or Figure 1:—Two types of littér-floor poulfry
L SCrEwS, in the htter houses.

- Dry Stack Storage
Tempoxary storage of litter in a roofed structure
with a. compacted arthen ot concrete floor is
. an. ideal management method (Fig. 2). Large
quantities of waste can be stored and: kept ciry
“for long permds of time. Fo prevent excessive
heating or sporitaneous combustion of wastes;
stacks shouid not exceed: 5 to 8 feet and large:
“variations ‘in  moisture content should be
avoided. Dry stacks promote ease of bandling
-and uniformity of material; in addxi:xon, dis-
.posal is relatively easy, Dry stacks profect the '
. resource from bad weather and make it avail-
- able for ‘distribution at appropriate times.

. - A variation ori this option'is a stack OF . ° Figure 2.~An ideal dry stack storage facility isa
~windrow located in an open, weil-drained area roofed struchire with an earthen or concrete floon
~and protected from stormwater runpff. The,

A stack must be covered with.a’ well-secured tar-

1. pauim or other synthetic sheeting.

& DRY WASTE MANAGEMENT
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Storage.in covered or uncoverad facth;es is

net. the only dlternative. Fiéld storage on the .

farm, applicator storage {that is, storage by the

- crop farmer who will use the litter or manure for
fertilizer), cooperative storage (sevéral growers
sharing a larger facility off-site), arid private stor-
age (by enirepreneurs who will sell or process the
litter to create new products) are’ additional
methods of waste storage. Each method must be
evalijated in terms of cost, erivironmental safei:y,
and industry and regulatory practics:

+

In sbme states, perriits may be required for -
a2 storage facility or for other parts of your re-

source management system. Possible zoning

restrictions may also influence your r:hozce of

storage systerns.

Proper stordge is essential to optimize the
waste's fertilizer value for crops, provide ease
of handling, and avoid groundwater or surface
water contamination. Consider. also the. feasi-
bility of processing alternatives. Waste can be

¥ composted and pelletized to prodiice
soil amendment and fertihzer )
products,

¥ converted to feed for beef catﬂe orto
briquettes for fuel, o1 :

¥ deposited in lagoons for anaerobic
digestion and methane production,

Above all, use soil and manure testing to
improve the success (crop yields) and timing of
land applications. Practice bicsecurity (that is,
sefeguard the application from disease causing
organisms and fly larvae) at all times.

Using potiltry litter as a feed- supplement-

“for cattle has become popular. Methiods of

- waste handling and storage can greatly affect.

' the quality of the material 2s a feed ingredient:

Litter with the highest nutritional value for re- -

feeding is found in the upper layers of the litter
pack. Large ‘amounts of soil increase the ash
content and reduce the nutnt:x?e value of lifter.
Feed litter should be deep- stacked at jeast three

weeks to ensure that sufficient heat is gener- -

ated to kill pathogens.

Remember: The use of manure storége struc-
tures is a best management practice Jor the
“protection of environmental duaiity, and an in-
teriry step in waste management piarning. It
- should-be foliowse by hutrient management
planpning and appropriate use of the. litter for
land applicaiion, '
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Cther pages i this handbook cortain more detaded mformatlon o thsse subjects. F’esm:ssmn is hereby
granted to producers, growers, and associations serving the peu!try industry to reproduce ihis material for
further distribution. The Poulty Water Quality Consortium ‘is a cooperative effort -of indusiry and
government to 1dent1fy and adopt prudent uses of pou ftry by-products tha@ wilt preserve the quality of water -

POULTRY WATER GUALITY CONSORTIUM
6100 Building, Suite 4300 « 5720 Uplain Road » Chattanooga, TN 37411
Tel: 423 B55-6470 « Fax: 423 855-6607

PWHM /3 - 9/98
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¥ neaily all states have clean water laws
thatiprohibit wastewater discharges to -
surface waters and groundwater recharge
areas. Therefore, nearly all animal
operations that havea liquid waste
management system must have formal or
inforinal permits to comply with these
laws, even if they are not required to file

- for federal National Poltution Elimination

Discharge System permits. -

¢ks, geese, and some

‘ ¥ layer - operations are
_usually handled throtgh liquid waste manage-
ment systems, though water greatly iricreases,
the amount of wasteto be processed. In liquid
waste management systems, collection and
storage are generally, combined in one opera-
tion, and in facilities that include pits; setiling
tanks, and earthen storage ponds, or Jagoons.
Sometimes additional teatment is used to con-
vert its nutrient and iiireral content to more,
stable products. :

. Volume romparisons betweera liquid and -
‘dry martizre show that 10,000 caged layers pro-
duce néarly 2,500 pounds of manure per day,
with an estimated volume of 50 cubic feet In
dry form, this manure weighs about . 695
pounds, with 10 percent'mboisture, and reaches
a volume of 27 cubic feet. This difference not
withstinding, liquid waste management sys-
téms can be easier to automate and less labor
intensive than dry waste management. '

By contrast, solid waste systems are per-
ceived to have less enwronmentai risks; and.
with Jess velizme to control, they may als6 have -
lower equipment and energy costs, “These con-
siderations — and operator preference — may
help growers decide between dry and liguid
waste management systems .

Lagoon flush. systerms were a source of ene
vironmental and public relations pmblems
(e.g., spills and odors) during heavy rains in
1995 and 1995..If such problems persist, grow-
ers and researchers.are likely to combine the ’
best features of liguid and dry systerns to find
more protecnve and effidient methods of waste. -
management. Researchers in Georgia have al-

“réady modified a flush-type systen beneath a
caged layer line to accommodate 2 deep Litter

~ romposting system. Plywood boxes containing '
plywood shavings are placed under the cages
w3 collect the manure, which is tumed twice |
weekly to pmmote composimg ‘ 3

Coristraints on the manzgement system ap-
pear to be greater when the system is liquid:

v the pond or other holding fac::hty must "be
eraptied immediately when it is fitled —
. the grower has less fexibility for
. scheduling land applicatons;

¥ if the waste storage structur® Is not
properly designed and sgéled its cotitents

may leach to groundwater or overfiow

inite ditches, agriculiural drains, or other

 surface water resourges;

qumd Collection Methocis th
)Stﬂrage

v toxic gases or. unpleasant odors can. occur Layers or puliets are often” I‘&ISEd in cages ar-

~ in liquid waste, particularly when s
agitated or stirred;

v flies may find the manure storage ponds
attractive breeding grounds, especially if
they are improperly managed; and —a’

more important.considération —

CONFIDENTIAL

ranged in two to four decks. The inantre falls
directly into a pit or is scraped into the pit from
intervening dropping boards. Pits- must be-
cleanied regularly, and- the manure stored in

concrete or steel storage tanks or applied di-

rectly to the land. Alagoon may be necessary to-
caich overflow. Ventxia’cmn fanis are essental to
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keep the manure dry; and 're-g:luée toxic gases, -

fly problems, and offensive odors,
- ‘There are three basic pit designs:

.

¥. Shal low-i)ﬁ systeéms, built of roncrete at
ground level, are 4 10 8 inches deep and lo-

cated 3 to 6 feet below the cages. Manure is
scraped frorg the. pit or fushed” out with

water and, collected i a storage area or

" loaded directly'into a: spreadez {Fig. B

¥ Deep-pit systems are usually 410 8 feet
wide -and. may, extend. 2 to 6 feet below

ground -level with the cages at least 8 feet .

. -above fhe concrete or masoney floor. The
- pit flopr and sidewalls must be sealed and

. thoroughly protected from stormwater run- -

. off and groundwater seepage. Foundation

“drains and external grading are needed to

remove: subsurface wiater 2nd fo drain sur-
face water away fmrn the bmldmg

A Haghmse systems are similar 1o deep-

_pit systems but are-built entirely above-

" -ground. The' cages are 15 to 30 feet above

 the ‘ground (Fig. 2). The pit floor should. be

concrete and graded, . with foundation

drains. ; The water supply must be conirol-

led if the wastes are retained iy place for ex-

tended penoés If outside water penetrates

ihe system and ‘breaks out the side:board,

. the mihure can develop a serious fly prob-
T lem or lear.:h numents 0 0r0undwater

' Setthng Tanks
Concrete; coricrete bloek, or steel storage tanks
can be used té collect $olids and to skim float-
ng material frort a layer operation. A foating
baffle of other separator can be installed o re~
" move egg shells, feathers, and other debris” The

 tank should be placed between the layer house .

and.a waste storage pond or lagoon. Normally,

a settling tank is 4 fect at the deep end; sloping

| .to ‘ground level. Walls are slotied to allow
: 'dramage of the setﬂed waste. :

Tt is recommended that two settling tan_ks
‘be installed; one.can be drained and cleansd

while the other remains in operation. The tanks .

_must be properly constructed and sealed to

prevent groundwater or surface water pollu-
‘tion. In tanks and siorage ponds, unpledsant
odors and dangerous gases may be present and
miay requiie protective measures,

“Figiré 1—~Shallow-pit poultry house with cages.

. /\r inlet

Ventifalian
fan

Manure Concrete

Al ntet

7

ﬁ){-c;ges B
/ .

Ranure Concrede soor

1an

vertiation 3
H

:Fagure 2. MH:gh-r:se pau!try house with cages.

Treatment Lagoons and Ponds

Semisolid or liquid manure can be removed
from the pits (by flushing or scraping) and

‘stored in below- or aboveground storage tanks,

steel storage tanks, or holding ponds. Lagoons,
a type of earthen storage basin, have a manuwre
treattnent function in -addition to a storage
furiction, Lagoons use anzerobis or asrobic bac-

- terla 10 decompose the waste, and they can
~even be used ‘as digesters to conwvert large

masses of waste ifito gases, liquids, or sludge.

Lagoons are easy to manage, convenient,
and cost-efficient. Storage and land application
can be handied more opportunely if the grower
has a lagoon, and labor rosts and operating
costs are slight after the initial investment. Such
facilities became a somewhat popular compo-
nent of waste management systems during the
1970s when the interest shifted from simply us-

ihg waste for fertilizer in land applications o

treating the waste to produce a more conven-

LIGUID WASTE MANAGEMENT
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jerit ‘waste management System overall (with
less organic contentto land apply).

The decompoéiﬁon process will be anaero-
bir or aerobic. Anacrobic bacieria in animal

waste. (i.e, bacteria that live in animal intes-°
tines). cannot work in the presence of oxygen.

Aerpbic bactéria, on the other hand, must have

oxygery; therefore, anaerobic lagoons are deep .

and airless; zerobic lagoons are spread over a
large surface area, take in -oxygen from the air,

and. support algae. Both aerobic and anaerobic -

lagoons pmvxde storage and dispesal flexibility:

Other factors, however, must also be con-
sidered: Anaerobic lagoons are a source of
edors and ‘nitrogen losses and fay require fre-
quent sludge rernoval if they are undersized.
Groundwater protection may be difficult 1o se-
cure in ejther system. If mechanical aeration is
used for an aerobic system, energy costs must
be included in the accouriting. Proper manage-
ment 15 essential for lagoon maintenarce and
operaimn

Aerobic Lagoons
The design, shape, size, capacity, location, and
construction of the lagoon depends on its type.
. Acgrobic lagoons require so much surface area
- {to maintain sufficient dissolved oxygen) that
they are an impractical solution fo most wasie
mapagement problems. They may require 25
times more surface area and 10 times more vol-
wme than an anaersbic lagoon. Nevertheless,
SOme growers may consider usmg an. aerated

lagoon — despite its expense:— - if they are op-

erating in an area highly sensitive to odor.

Some of the sizing difficulty can be solved
hy using mechanica) aeration — by pumping
air into the Jagoon — but the energy costs for

_ confinuous. seration can’ be high. Aerobic la-
goons will have better odor fcontrol, and the

bacterial digestien they provn:ie will be more.

complete than the dxges’cxon in anzerobic la-
" goons.

Lagoon design and loading speciﬁcfat’ions
should be carefully followed and monitored to
increase the effectiveness of the treatment. No
more than 44 pounds of biological oxygen de-
mand (BOD) should be added to the Jagoon per
* day per acre. The lagoon should have sufficient
depth so that lght will penetrate the 3 or 4 feet
of water. Efﬁuents from the Jagoon shmﬂd be

- land applied tc avoid long-tenn pondmg and
to make economical-use of the numems that re~

main in then.

' Anaerchic La.goans
Anaerobic {reatment lagoons are earthen Basins

or ponds containing dilufed manure that will

* be. broken down or Hecomposed' without. free -

oxygen. In the process, the organic components

- or BOD in the manure wdi be 11qu1£1ed or deﬁ-

graded, namrally

Atiaerobic lagaons must be properly de- - |

signed, sized, and managed tobean acceptable
ariimal waste treatment facﬂlty

quuld voluree rather than area determines
the size.of anaerobic lagoons. The lagoon -
should accommodaite the de51gn treatmient lig-

uid capacity and the amoimt of wastewater to
be treated; it should also have addifional stor-
age room for studge buildup, temporary stor-

ageroop for rain and wastewater inputs, extra -

surface storage for a 25-year 24-hour storm
overtt, and at least an addmomi fcot of frEF_L
board to preverit overflows.

The design criteria for anaembic 1agoons

are based on the amount of volatile solids te be
loaded each daw. The range is from 2.8 tw 7.0

pounds of volatile solids per day per 1,000 ci-

- bi¢ feet of lagoon liquid. The amount of rain '
that wotild collect in a 24-Nour storm so intense |
that its probability of happening is once in 25

years requires at least 3 to 9 inches of surface

storage, although. the actual volume of snrfac:e.- ’

storage required.is site specific.
To protect the groundwater supply, lagoons

shoudd not be s1tuated on permeable soils that "
"will not seal, on shallow soils, or over fractured .

rock. The botfom of thé lagoon should not be
below the water table. Nor should mortalities
be disposed of in lagoons, In fact, screening the

" wastes before they enter the lagoon helps en-
- sure complete digestion and the guality of the '

wastewaters for fand applications. If the site’s
topography indicates a potential for ground-

water contamination, then any earthen basin

shiould-be lined with clay, concrete, or @ syn-
thetic liner,

New-lagoons should be filled one-half full
with wastewater before waste loading begins.

* Planning start up in warm weathef and seed-
ing the bottom with sludge from another la-- -
goon. helps  to

establish  the bac:tena!

LIGLAD WASTE MANAGEMENT .
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populahon Because bacterial achvmes increase
in hlgh temperatures, lagoons, in general work
best in warin ¢imates. Manure showld be
added to anderobic lagoons daily, and irriga-
“tort {drawdown) should begin when the liquid
" reaches nommal wastewater maxiraum capacity.

The liquid should not be pumped below the de-

" sign level treatment, however, becanse the
proper volume must be avaﬁable for optzmum
bactanal dig’ESUOI'l

Drawdown (that 15, the lagoon Liquid) can

bz vised. for land apphcanons guided by regular

* nutrient management planning arid samplmg

" of the lakoon hqmds and soils to ensure safe

and affective applications. When sludge accu-

-miilation diminishes the lagoon’s treatment ca-

.pacity, it, foo, canbe land apphed. under strictly
“‘monitored conditions., -

Secondary lagoons are’ often needed for

't storage from the primary lagoon. Using a set

ondary lagoon for ursgatxcn also bypasqes
~some of the solids picked up'in the primary la-
goon. The size of secondary lagoons is not
. critical. -

Informatxon and techxucai asszstance and

. some cost-share programs are available for pros’

. ducets who determine that a lagoon system
* should be part of their resource management
* system. The USDA Natural Resourees Conser-

vation Service (NRCS) and the Cooperative
|- State Reséarch, Extension, and Education Serv-
' 1ce oﬁces can prov1de addmonai assistance.

Lané Apphcat;ons o
- Land appllcanon of liquid ‘waste can be

_achieved wAth' 2 manure slurry or irrigation
. system. If the application falls d:rectiy on the

crop, care ust e taken to prevent ammonium -

toxicity and buming. Because raw manure con-

" tains high amounts of uric a¢id, it should be
thoroughly mixed before application. Layer la-

_ goon sludge is more dense than a pullet lagocn
1 sludge because of its high grit of limestone con-
- temit and should: b diluted before application.

Timing is 2 ma}or factor, in successful land
apphcatzons There shiould be no land applica-

. tion prior to, dering, or immediately fo]iowmg
- rairifall eventi The manure must also be fini-
_ _fozmly applied — whether you are using a ma-
:nure spreader or an irrigadon system. The

- operator should be partzct.lariy caref'ul (espE— )

cially during a drought) not to coat the plants
with lagoon liquid. Instead, make several smali
applications of lagoon liquid; rather than one
large one:

Liquid waste is primarily disposged of |

through land applications. Proper spreading on
the land is an environmeéntally acceptable
method of ménaging wasté. However, with in-
creasing environmental concerns and the need
to match closely the fertilizer needs of crops,

farmers can no Jonger afford to simply “spread

ameanure,”

The USDA NRCS, Cdoperative State Re-
search, Extension and Education Service, and
other agencies offer poultry waste and nutrient

_ management planning assistance. These offices

have worksheets to help growers plan Hquid
waste ranagement, which fitchudes the follow-
ing tasks: '

v défermining the amount and volume .
of waste generated;

¥ caloulating land application
réquiremnents;

w sampling and analyzing the nutrient
composition in pouliry litfer, manure,
or shurry; and

¥ matching the nutrients available in
these products with crop nutrent
requitements for land applications.

TDetajled information on how to prepare
nutrient assessments, conduct soil testing, and
calcalate application rates, timing, and meth-
ods of application are also available from these
agencies.

The use of nuirient management planning
will help growers make ec{)nozmcal and practi-
cal use of the otganic resources generated on
their farms.
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joultry litter or layer ma-
e is most often land

erice- how beneficial this practice’can be when
soil and manure nutrient testing are integrated

| " amount and timing of the application. This in-
tegration makes it possible to approach land

than asa d;sposat meti\od

products (litfer,; sranire, haichery waste, and

 fore use are unpmmnt t0 minimize composi-

storage, ensiling, or composting may be appro«
priate treatmerits. Resource management sys-
‘terms may include incineration asid: burial as
methods of disposal; however, these technignes

usually provide any reusable products. -,

Composting is an, environmentally sound

' stable product than the raw matérials. The nu-
trierit content'of the compost will be riearly the
same as the starting materials if the. compostmg
is performed properly

 fertilizers, compostecl by~products may also be
marketed for higher value uses on turf, for hor-
ticultural plant prcducncn, and in home gar-

Compared to commercial fertilizers, poiltry
by-product compost will have a lower nutiient

CONFIDENTIAL

apphed to pastures and crops for its valug a5 an
organic fertilizer. We know from long experi- «

“with crop nutrient needs to determine the‘

application a5 a wise use of resources rather’

Proper storage and treatment of poultry b"yw'
dissoived air flatation IDAF] skxmmmgs} be--

fional changes and decrease odor'and handling,
problems. Dependinig on the. by-product, dry"

" are not called treatments because they do not

and productive way td treat poultry by-pred-
ncts and mortalifies (see -also PMM/4 and’
PMM/5). The product of composting is gasier
fo handle, has a smaller volume, and:is @ more -

While compost can be land apphed to de-
_ crease the need for nutrients ﬁ-om commercial .

dening landscaping. It can be- added as an
‘1 imendment to soils for transplanting flowers, )
trées, and shrubs, or to establish new lawns.

kK

,,_ana.lys;s {eg: 2 2—2) for’ mtmgen, phasphorus, '

and potassium. However, there are ofher béne”

fits 10 the soil.and plant growth zssociated with
the organic maﬁ:er and micronutrients in com—'
’pOSI:. ; . .

Undemtanding the Process and

' Benefits of Composting

Compo:,tmg iBa natural aembm mi{:robmloalw

duce a stablé: material. Teavés. and other or
ganic debris are subject to this process ail the

rine — that is, the activity of microorganisms- '

transforms these materials into a soil-like, hu-
mus-rich product,

This natiral process can alse be used as a

resourde management technique to tansform

large quantities of litter, manure, and othér '}
poulfry. by-products into compost, The condi-,
tiotis under Wwhich natiral composting occurs
can be stitulated and controlled so that the |
materials compost faster and the nutrient: value 2l
N of the compost is maxlmlzed :

The compostmg process is relanveiy s;mple

1. Byvproducts, for example htier manre, |

eppshells, hatchery waste, and DAF

Pl

nutdents) s usually necessary to pro-
vide the proper ratio of carbon to nitro-
gen in the mix and to nnprove aeration,

2. Afris needed to. SUPPOrt: and enhance e =
microbial activity. Because the r:ompost— :

ing.microorganisms are ae*oblc, that i 15,
oxygen using, the windrows and com:
post piles must he asrated to-ensire the

skimmings, are plared in bins, piles; or

elongated piles called windrows. A bulk- -
‘ing agent’ or carbon amendment (&g '

sawdust, wood ¢hips, vard waste, or pa-
_ perthatis rich in carbon but lowinother -

Page 13 of 38
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 efficiency of the process. Sufficient aera-

- ‘Hon also’ mimmzzes the formauon of ob- -

v ]ecnonabie ‘odors  that form- ander
" - anaerobic {oxygen depleted) conditions,
Adequate ; geration can be provided by

" forced air systems such as blowers or

| favisy or by turning the compést with a

front-end; 'loader or a commercially -

.avazlable t:ompost torner &g requued

‘-'_;BJ‘,Mechamcai amtatmn of turning of the

_Inaterials. supphes aeration, helps i
- . the materials, and d;stnbutes any added
‘.water '

4 Temperamrés m thE ‘compost must be |
"' thaintained.. at levels above “approxi--

-+ mately 130°F 1o kil any ‘pathogens (dis-
ease-CavSing araamsms) and promiote

D efficient: compasnng - “Temperatures
" above 150 t6 160°F should be avoided

. +because they Tedice the microorgan- .

. ismis that are beneficial fo the compost-
L ing process

5. Adequate mmsture, between 5(} and 0

K o bml achvl’cy

Handimg Campest :
Compost Droduced fom poultry by prodiicts

I éanbe used in many differenit ways; it can be

< used directly as a soil amendment for agricui-
“tural of. horticultural uses; pelletized or granu-

lated for ease of 'uransportaﬂon and application;-
- Or ezlhanced w:tt:h convent;onal fernh?ers to ime

pmve its nutr;{gznt *value
("

- Even though compostmg is a reiahveiv .

new manure managemert techrology, the- mff—
faxm ‘market is. clearly growing. Consumer
-avareness of the safety ;and convenience of the
pmduct i béginning to° penetrate the market.
: Current. imitihg factors are growers’ infamili-
Bkity with marketirig’ strategies and compen-
tor from less costly producis :

' Pessxble Drawbacks

Compostmg, ixke any man.agement tec_hmque, .

‘carinot be undertaken -lightly, ‘whatever its
beneﬁts It reqmres s commitment of time and
money for’ eqmpment land, storage facilities,

» ‘abor and manaﬂement (Io::&l:msstinrJr is an in- -

" percent, is necessary for optlmal micro- -

"l

exact procéss that depends heavily ort the qual-

" ity and characteristics of the materials being

composted and the attention given to the- com-

postmg process

Although the finished product should have

" no odor'or pest problems, such problems may

occur during the compostiing process. Weather
rhay also affect the process adversely. Compost

¢ . releases nutrients slowly — as little as 15 per- -
. cent of the nitrogen. in compost may be avail-
_ able during ‘the firsf year of applcation. In

additfion; costs associated with production:

" scale composting can be significant, and federal
and state regulations for stormwater runoff .
* from the composting site must be followed.

Despite. these potenhal drawbacks, com-

. posting on the fanm is'a practical resource man-
‘agement technique. Good management will

consider every opportunity to eliminate or re-
dx.;ce:_ the concerns associated with composting -
while maxirnizing its benefits, Onee §t is real-

‘ized that comiposting can be more than a

“duimip it out back and forget i procedure, the

‘technique can be used and adjusted to meet by—
- product management needs.

Composting Methods

There are four general methods of composting:
passive composting, windrows, asrated piles,
and in-vessel composting,.

¥ Passive composting is the simplest, low-
est cost method. It requires little or no man- -
:agement . because the materials to be
composted are simply stacked into piles
and left to'decompose natu.raily over a long
- time.

. Passive. composting is. not suitable for the

- Jarge guantities of litter or manure produced
~ on poultry farms. It occurs at comparatively,
low temperatures and decomposition occurs |

" at a slow rate. Anaerobic conditioris resulting

_ from insufficient aeration can result in ob-
 jectionabie odors. ‘

. ¥ Windrow composting occurs  in long
*marrow piles that can vary in height and
. width depending on the materials and

- equipmerit available for tuming.

For most efficient composting, windrows.
are tumed as required depending on tem-
“pérahire and oxXygen measuremnents.

Page 14 of 38
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Windrow composting (Fig. 1) is usually
well suited to poultry farms. I this
method, the windrows are formed from the
fhaterial to be composted, water, and any -
bulking agent-or carbon amendment. The | Lo R
piles can range from 3 feet high for déense. |, o L—;’w"’q
materials to s high as 12 feet for lxghter, Fxgum 1~T¥pical wmdmw shapes ‘ands
IMOrE POrous materials like leaves: If the dimensions. ]
piles are too largze, anaerobic conditions can
occur in the middle; if they are too smiail,
insufficient heat will be maintained for
. pathogen reduction and optimum micro-
bial activity.

The windrows are tumed peﬁodical!y to
add oxygen, mix'the materials, rebuild po- )
rosity (as the mixture settles), release excess
heat, and expose all materials equally to the
high interior heat that kills pathogens
’E“urmng can be 1ab0r and equipment infen-
sive-depending on the method used, In the
beginning, it mmay be necessary to tumn daily
or evervseveral times a day to maintain suf- Eignre 5 Windrow composting with an.
ficient oxygen levels; however, turning fre- elevaling face windrow fumer.

quency dedlines with the windrow’sage.

In addition to needing space. for the wind-
roiws, the producer waII also need tuning
equipment, a source of water, a dial ther-
moineter, and perhaps an oxygen meter
The turning equipment (Fig. 2) can be
front-end loaders, manure spreaders with:
flails and augers to provide good mixirg,
or specialty machines. Often oider, unused
farm equipment, for example, an old potato.

piaw and a farm tractor, can be used for i - | um@ém
t. - pat o, of e (.
mmmg COmMPOs ' ‘ . . ;ﬂmm&
Temperatures within the windrow aremost  Figure 3.—Passively acrated windrow method for -
cornmonly used to determine when mmmg .., tomposting manure. .o
is necessary. Low temperamres and odors
are signs that more oxygen isneeded, while + ¥ Aeratéd static composting eliminates the
" cool or hot spots at intervals along“the .. labor of turning the compost by using per-
windrow indicate that the material needs to © forated pipes to introduce air into pﬂes or

be mixed. During fly season, ail windrows windrows,
should be twmed at least weekly In the
winter, windrows can be combined to con-
serve heat as they diminish in height. Com-

Alr can be supplied ,j;assiveiy, or with
blowers to force air into or fhrough the

- . : . composting materzal. |
posting time can vary fom. weeks _ ' . . ‘ ‘
months depending on the material being Passively aerated windrows (Fig, 3 are a
- composted, the attention given focompost- modification of windrow' composting that,
ing conditions, and the’ quantity of material - eliminates turning. In a commonly used
composted. , systém; the windrow is placed on a base of

- 'wood chips, straw, or peat; and perforated

COMPOSTING WASTE PRODUCTS 3
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- - odors!

‘ _"aerat:on pxpes are. added on top of this

. base: The material to be composted must be
very well mixed, since it is not tarned, and
-~ the wmdxow should riot be higher than 3 to
'4.feet. This: method has the advantage of

_ minim&mng odors and- helpmv tc» conserve
, mtmaen. ‘

' Aerated stauc pﬂes or vrindrows add blow— —

ers: fo the aeration pipes. This method al-

- .low\s Jarger- plles or windrows and perxxurs'

more” ef-ﬁc:ent composging ‘than passively
aerated static piles. Afr can eitherbe drawn
“into-ot forced through the composting ma-
terial: The blowers may be controfled to
turn, on at, set ‘intervals or.in response to

e temperatures in the pile or windrow.

¥ In-vessel compostmg is similar to Ger-

" atéd methods but the materials to be com=

.postediare contained in bins or reactors that
© allow for-conirol of aeration, temperature,
and mncm ,insome gystems.

:In vessei compcstmcr is actnally a combina-
tion &f miethods that involve both aeration.

and turning. The advantages of in-vessel -

“corrposting - Jinclude the elimination of
weithér problems-and the containment of
In addition, mixing ‘can be opti
mized, aeianon enhanced, arid temperature
vontrol zmproved .

| The simplest form of in= vessal composting

 is bin composting, which is readzly adapt-

" able to pouly farms. ‘Bins may be plan

stritchures with wood. siatted floors and 4 -

rect, convenuomi orain bins, or bulk stor-
age. buxldmgs Other types of in-vessel

camposters use silos in which the air goes-

- in at the bottom and the exhaust is captured
for odor conttol at the top, agitated bed sys-

terms; and rotating drums. Costs for equip- .

" iment, operagion, an(i -mainteénance for a
+ lazge quantity of maLena}s are high for In-
: vessel compostlng

" Factors.to consider in choosing a compost-
ing method are speed, labor; and costs. Wind-
TOWS are common on farms; they can use
existing equipment, no electricity is required
{sp they can be remetely located), and they pro-
duce a more uniform product. They are, how-
ever, 2léo labor intensive and at the mercy of
the weather. Adding a paved or compacted clay
suiface and a simple open-sided building can

minimize weather problams and the impact of '

composting on water quality:

 For more information, technical gssista'nce-,
anid possible cost-share prograins that may be

available to help you begin a composting op- -
eration, contact your Iocal conservation, district.

office, the USDA Natral Resources Conservar
fiori Service; or the Cooperative State’ Resea;rch
Extension; and Educatmn Service.
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and ‘appii:caﬁo‘n, espe~

in ost cases the best use of poultry wastes. It

improves yield, and reduces the possibility of
releasing this material to water and the envi-
rorument. T ‘ .

" Where land is available, manure applicas
" tions can be substituted for comumercial festiliz-
ers, reducing the farmers’ costs and helping
them comply with environumental laws. At the
same fime, land applicaions tend to use the

production.

. fo ensure that nuivients in ‘waste are not
“overapplied to the land, the waste must be-ana-
lyzed for the amount and type of nutrients it
contains and the timing of applications must be
adjusted to ensare that growing plants can use
the nutrients. To accomplish this outcome, the
litter should be uniformly applied at the recom-
mended rate. The managerent practice that of-

planning.

Nutrient management planning as a pre-
liminary to jand applicadon has become a
standard practice for recovering and using the
nutrients in solid and lquid agimal waste. It is,
fike composting, a centiwies-old practice,’

ability to plan exactly how much manure

in the early 1990s. In 1995, the poultry industry

fhe decision of its four major integrators to re-
qisire all new producets to have nutrient man-

become a requirement in many states.

CONFIDENTIAL

fciaily field spreading, is

recovers nutrients that would otherwise be lost,

largest amount of waste closest 10 the point of .

fers this assurance 15 nulrient management -

. which modern technology has substantially i
- proved. The improvement — inaword — the

should be applied -~ was highly recommended |

in the Commonweaith of Virginia announced -

agement plans. Nutrient planning has since’

TTING NUTRIENT
[ANAGEMENT TO

- What Is a Nutrient Mandgement

Pian? . - .

Nutrient menagement plarining matches, the
totrient rieeds of the plants and soil with the
gunient-caments in the inamire to achieve a

. proper nutrient balance. An effective nutrient
" management plan consists of the following core
componerts: : o

v farm and.fieid inaps, )
¥ realistic yield expectations for the
crops to begrown, - .

v a surnmhary of the nutrient resources
available (the results of soil tests and
nuirient analyses of manure, sludge,
or compost), ‘

v ari evaluztion of feld limitations .

based org-er)vixoi—tmental hazardsor | -

conoerns (e.g., sinkholed, land Hear”
surface water, highly erodible soils, .

steep slopes),

" v applicatios plans based on the
limiting nuirient, :

o

v plans thatinclude proper timing and”

. application methods {avoid
application to frozen,soil and during .
periods of leaching or runoff), and

v calibration of nutrient application :
equipment. R
. Experience will continue to refine this prac-
tice. For example, nutriént management is very
often based on nitfogen as the miting nutrient.
Nifrogen is a challenging nutrient to manage; it
is highly mobile, easily dissolving in roroff and

leaching throtigh soil. Phospherus, on the other
‘hend, is less mobile so it is less likely to move

off-site. Buffer zones and filter strips are also

plarited at the edge of fields and arcund water .

Page 17 of 38
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* resources — fo protect therh fmm both nitrogen

and phosphorus
Now, however, soil tests and 3011 perform-

" ance are showmg relatively high phosphorus’

. ievefs even id arsas-that have not been tradi-

| tiohally high in phosphoms In some cases,.
theése levels.are 5o high that phosphorus must

" riow be used as the limiting-futrient; in other
cases, the levels are so excessive that no phos-
photus should be applied, perhaps for a very
long time, ‘And while buffér strips are helpful,
they are not ‘sufficient to reduce phosphorus to
; ‘acceptable leve}s

These conditions nomi’cl'lstanding, phos-

" - phorus is an esséntial element in bird nutrition,
- Are we thexr facing a dilemma? If we go care-
 fully into these new areas, probably not. The
. solution may be'found in enzyme treatments or
food. a&dltwes Many growers have shows that
putting the enzyme phytase in the diet.can help

maintain bird healtl: and reduce the amount of ‘

_phosphoras in. litter. Phosphorus reductions

{ . can also be achieved by treating litter and field

soils with alum. -As alum treab:;ents ‘also re-
© duce aminionia volatiization, growers are onice
‘again provided with a key management, notion:
good waste management, bixd nubdtion, and
mzintaining good management prachces yedr-
" round are interrelated.,

, 'I'he USDA Natural Resources Conservation

‘Service and Copperative State Research, Exten-
sion, and Education Service offices have pre-
pared tahies of the mean average amounts of
-~ key nutrients found in different kinds of ma-
. nure (Table 1). These tables may be-used to esti-
s mate the nument comtent of your waste source
- or stockpile. However, as this resource is pro-
. diiced and fﬁsed under many different circume
stances, it is always best to have samples of

‘ "your supply tested penadxcally by a certified

' state or prwate lab.

Prepax'mg Samples -

Always: prepare your samples from six to 12

representative areas in the, pouitry house or
. from at least six different locationis in the stock-
. pile. (Samples collecfed from- the stockpile

“should be taken from a depth of about 18
inches; careful handlihg will ensure that no soil
~is intermixed in the sample.) Samples should be
. ‘taken as close as possible to'the time of applica-

. tmn, however, allow suffzc:aent tzme to recexve '

test results

To collect the sample, obtain a guart of
vaste from six to 12 locations in the house or
stork pile and place them in a large, clean
bucket. Mix the contents thoroughiy; then place

. Zbeut a quart of the mixed sample ixito a clean
. plastic bag or battle. Seal it tightly, but allow

room for the sample to expand. Keep the sam-
pleceal; if it is not mailed to the laboratory on
the same da}f a8 it was withdrawri from the
source; then the entire sample should be refrig-
erated. The accuracy of the lab test depends on
the quality of the samples collected. Contact the
lab that will be analyzing your sampie for infor-
mation on coliection, handling, and shipping.

For Best Results

. Both dry and wet éamplas should be routinely

tested on-an “'as is” basis for fotal nitrogen, am-

monia-nitrogen, phosphorus, and potassium.
The key to successful land applications is to ap-
ply the right amount of nutrients at the right
time;, using the nght method so that the waste s
roirient content is closely correlated with the

. nutrient needs of the plants and soil. Be aware

that some nuirients will accumulate in the soil
and reach high levels; apply the product imme-
diately before plantmg, during & high growth
season, and net in bad weafher {(when the nu-

trients may be washed away). Incorporate .

waste into the soil, if possible. For best results,
e biennial soi] tests in connection with your
manure sample and basic calculations.

. Laxd Application Rates and
 Methods

Whether the poultry marmire or lifter waste is
taken to nearby farms or spread on your own
lang, the amouit applied, the timing of the ap-
phcations, and the methods used will affect the

outcome. Understanding how the soil and ma-

nure or lfter interact and calibreting the
spreader will help growers apply the right
amount at the right time in just the right way.

Manure spread on the surface and not
worked into the soil will lose most of its vola-
tile nitrogen tompounds, which will be re-
Jeased as amnmorda gas to the atmosphere. This
release may or may not represent a pollution
potential, but such lost nutrients are not avail-
able for plant growth,

Pouliry waste spread on frozen or snow-
covered soil has & high potential for nunoff to

CONFIDENTIAL

2 PUT.’.'?NG NEITRIENT MANAGEWENT TO WORK

CARTP220180



Case 4:05-cv-00329-GKF-PJC Document 2505-6 Filed in USDC ND/OK on 08/20/2009

Table 1.—Average Nutrient Composition of Poultry Litter, yneasuied in Ibs/ton on #n as is basis.

N [romeN|Poos B0 | cd Mg | 8. Na | pe | ww | B | Mo | Za | o
‘Broilers _ . ‘ '
Stockpiledfiterd 36| 8 | 80| 34 5480 (120 jé2 15 059 | 0041700069 055 | 0.27
Layers : ) j ’ s T | .
Lindercage 281 14 31 20 4 43-. 61 . 1 4.5 0.52 3.27“. _-DﬂSO L0390 4 032 | 0.035
Highrise stored| 38 | 18 | 56| 30| 8168 507 y18  [052 0046 |.00038 | 037 0083
Turkey Litter | . g ‘_ : ‘ ' ) ' . i .
Stockpited . | 36| 8- V2] 33| 4268 &1 |15 (D62 |00 | 000951 056 | 034
, {)l‘lik Li[;te:‘ A .' C [ 3 E ._ : ;. '. ) f ) : B -
Stockpiled 24| 5 1 42 22 27 ) 44 8.8 e 7 0.47_ ‘ 0.030 | .0003G | 647 . | 050
Liquid Layer | - R . do 0 7 } ' . r. e
Liquid sharry 62 42 59 _37 35 6.8 K 53 9 042 0040 | 018 043 G.080
Tagoon sindge| 26 | 8 21 13 722 (20 142 2.2 23 D082 ;014 [ OBO [0~
| Lagoon tiquid | 7 | 1% 461 25 66|74 120 Lo, |20 026 |037. |20 1070|019
SourcerAdaptedfrom 56il Facts: Poiiltry Marur as 2 Fertilizer Souree (Zabilezrs, Barkéx, and Carter; 1993).
Key:N'» pitrogen, Mg =magnesium © B=horen.
NHa+-N = amymonium § =gulfur - Mo= mnlyb&eﬁmn
Pals = phosphorus Na=sodium : Zri=zing .
K0 = potassium’ F& = fron . Cu=copper
Ca = caldum Mn = manginese ’ T

surface water. It should not be surface applied

to soil$ near wells, springs, or sinkholes or on

slopes ad;acent to streams, nvers, orilakes. In
fact; some states prohibit this activity. Conser-
vation practices can yeduce runoff nutrient
loss, and polluton,

Water poilution potential can be decreased :

and the amount of waste nutrients available to
plants can bé increased, by ‘working poultry
waste into the soil either by tillage or by sub-
surface injection. Subsurface injection of waste
only minimally disturbs the soil sutfate and
would be appropriate for reduced tll and no-

till cropping systermns.

Manure or litter must have time to break

" down beforé the nuirients in it become avail-
able to the crop. Fall apphcanons allow this
breakdown to occur, but some of the nitrogen
.in the manure may be lost firough leaching
and runoff. Spring applications prevent this ni-
trogen loss but do not allow enough time for
the breakdown of the manure. Incorporation of

poultry waste beneath the soil surface in the
fall is 2 way to conserve the numents and pro-

tect water quality.

Spring and, summer apphcahons are rec-
ommended based on plarit uptake, though it is
always important to check for good weather

before applications are planned. If litter is ap-
pled. in bad weather, nutrients may be st in
stormwater: runoff. Nutrient-enxiched ranoff

from agncui_txu_e could be a leading cause of -

néripeint source pollution,

How the poulmy, waste is applied also af-
fects how’ quickly the nutrients are incorpo-
rated. Generally, mcorporanon within 12 hoirs

is ideal. The waste canr be broadeast over the

whole field, followed by incorporation tillage.

_This method has the advantage of good distri-

biustion; because it is visible, the grower can de-
termine the uniformity of the broadcasting.

There will, of course, be soine odor on the day.

of the application. Farmers may also want to in-

vestigate incorporation,. topdréss, sidedress,

and band application methods.

Spi'eader Calibrations
Calibration of the spreader machine is also nec-

. essary to monitor and contral the amount and

uniformity of the application. Calibration
specifies fhe combination of settings and travel

speed needed to apply nutdents at a“desired -
rate. By knowing a spreader’s application rate, . -

and using a few basic calaulations found in

~ various fact sheets, 2 producer can correctly ap-

ply the nutrients to meet the needs of the

CONFIDENTIAL

PUTTING NUTRIENT MANA&SEM.E:;NT TO WORK

Page 19 of 38

CARTP220161



Case 4:05-cv-00329-GKF-PJC Document 2505-6 Filed in USDC ND/OK on 08/20/2009

Page 20 of 38

plants Generaliy, there are two types of num—
“ent spreaders — solid or semisolid and Jiquid.
" Broiler growers handle solid or sernisolid nutri-
ents, many egg producers have hquzd waste
syqzems .

Sohd er semisolid waste is usuallv handled

in box-type ot open-tank spreaders and the ap-
- plication ratéis expressed in tons per atre. Nu-

tifent concentrations in pounds per t04 cén be
_estimated,.ox calcufated from the lab- analysis.
The rwutmient application rate in pounds per
acre must be-détermined, based on the tons per
acre of waste apphcahon :

Liquid or slurry waste is usually hangled
. by.tank wagons or irrigation systems, and the

1 apphcatmn rate is expressed in gallons per acre.

" Nufrignt. concenttrations in pounds per gallon

- “{or pounds per 1,000 gallons) can bé estimated |

_or obtained from lab’analysis.and used with the
. apphcatmn tate In gallons per acre to, obtain
pounds pet acre nutnent apphed

_The volumetnc capacxty of spreaders is
generally provided by the manufacturer. Cau-
tion should be exercised in using manufac-
turer’s data for spreader volume. A miore
accurate and preferred approach i to calibrate
- your own eqmpmem

. Assistance is avaﬂable from the USDA
Natural Resources Conservation Service or Co-
operative State Reséarch, Extension, and Edu-
-scation Service offices to calibrate your spreader.
Worksheets are available to determine spreader.
capac:ty and applicadon rate. Unless the waste
- has'been analjzed for Autrient eontent and uns
less the crop soil nufrient needs are known,
spreader cahbrahon may have lLittle effect on
1. the apphcataan 5 SUCCESS.

' Once the desired apphcancm rafe is ob-

tamed ‘record the pertinent information so that
_you.do not have to recalibrate the spreader

{- * each time it is used. Spread poultry wastes ina

: umfc)rm ma:mer If lush green growth.and not-

so-lush growth of plants are observed, adjust--
ments will need to be made during the next ap-
plcation. Calibration of the nutrient spreader is

an important practice that is economically and
environmentally usefal.

A riutrient management plan should be pe-
ricdically updated to ensure its effectiveness.
Oiten nutrient management can save a pro-
ducer money by reducing the amount of fertil-
jzer purchased. This rediciion in costisaresult
of accounting for nutrients already in the soil
and marure. For more information, or for nu-
frient management planning assistance, contact
your local USDA Natural Resources Conserva-
tioh. Service or Cooperative Extension Service
office or a nutrient management consultant i
your area. ‘
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Othier pages in th:s handboox contain more detailed mfnrmation on these subjects. Permission is hereby
granted to producers, gfowers, and associations serving the poultry indusiry to reprotuce this material for
The Poultry Water Quality Consorium is a cooperative effort of indistry” and

h government o identify and adopt prudent uses of poullry by«pmducis that will préseérve the gUality of waler
for everyone. ) .
e POULTR\’ WATER QGUALITY CONSORTILM
‘ 61{30 Butidmg, Suite 4300 « 3720 Uptain Foad « Chartanooga TH 37411
- Tel: 423 855-8470 » Fax: 423 B55-6607
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</ POULTRY

& anaging large Amounts
sof poultry litter suc-
cessfully can involve economic-and environ-

. nearly insumtiountable. For example, when
Jand suitable for spreading poultry litter as a
fertilizer is not avaijtable or nhot under the ton-

land applications. and new ways to use the
waste misst be found. For some years, high
quality poultry waste hias been marketed both
asa fertilizer and as beef cattle feed. Marketing
this' material involves transportation from the
point.of produgtion to the point of use.

A Concentrated Indusiry
The Jocations of most poultry growers are con-
ceritrated within a 25 to 50 mile radius of a
hatchery, feed mill, or live-bird processing
lant. When the production radius increases
over 25 iles, the cost of broiler production in-
creases one cent per pound. This increase, re-
sulting from @ corhbination of labor . and

unit an additional $2 million anmually. '
 The cost of protecting and preserving water

" guality miust also be applied. Ts it better to in-
crease the area of production so that all waste
products can be accommodated? Or better. to
transport the by-products to other areas?

For exasiple, suppose that a broiler com-
plex, which includes pullets and breeders, han-
dles about one million birds a week: These
birds will produce ‘gbont 65,000 tons’ of litter
annually, At the rate of 4 tons per acre, the pro-
ducer will need 16,250 acres to use the Litter for
land -applications. If more than the one com-
pany is operating in the area, even more waste
will be produced and more land will be

nieeded.

CONFIDENTIAL

‘| ments] issues that intertwine and often appear

trol of the poiltry grower,. new markets for -

transportation, can cost a broiler production

Econowmics oF TRAN
VIANURE AND LITTER

One alternative 1o Jand applications in.the

area of production is io generate markets or

disposal areas at a point some distance from
the point of production. Growers will need. to
find buyers for their pouliry waste, and de-

velop & frarisportation system or delivery net--
-work, In some instances, custom  cleanout -
" operators will broker and transport the litter

for a percernit of the profit. " :

Estimating the Break-even Point

Because of the bulkiness of the solid or semi- I

solid product, transportation will be the litter

* buyer's highest cost: Anaverage farm truck can
carry ¢ to 12 tons, A 30-foot, open trailer used

for transporting grains <an carry 18 to 24 tons,

As load size increases, the cost per ton should |
~ decrease. : ~

Figure'th_e c:cist on .a- round-trip basis, but if
you ¢an schedule back-hauls .in the empty
truck, you can push the cost even lower. Early

‘estimates predict the cost of transporting litter
to be about §1 per mile on a round~trip basis for

a 20-ton. Joad. Back-hauls are certainly feasible,
with proper attention given to handling, main-
tenance, and truck cleaning to prevent the
spread of pathogenic bacteria.and viruses. At
least orie integrator (Tyson Foods) has ap-

" . proved the uise of the same triacks for deliver-
_ing clean bedding and back-hauling litter.

If the grower is paid a per ton price rangix;g

from $5 to $10, and the itter has a value of $22
to $28 as a fertilizer or $40 to $80 as a feed in-

gredient; the buyér can afford to transport the
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Litter 100 riles for land applications or up o B A

300. mﬂe_s for use gs a‘f_eed. These distances can -
be increased if sirfficient htter. applications are . |

made in the buyers’ watersheds to convince
farmers that spreagli:ig Biter on their farms: re-
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: ally dees improve s0il quahty and increase cop
yieids

‘The key fo this outcome depends on the
peuli:ry growers designing and operahng ani=
mal waste management systems that increase

the quahty arid umfonm*y of the litter. When
both sides are thus engaged, the price of the lit-

ter will reflect a fair exchange between what the.

growers and’ transporters are paid and the
~ value of the pr_oduct to the buyers

. Other Practwai Consxdaratwns

1 - A method is needed for 1oaclmg raw littérinto
. tricks that have 1i-fpot sides. Front-end loaders

or ani-elevator thaf can be loaded with a smaller
“tractar Or skid Joader will worlk. The storage fa-

ity miust have a smooth hard pad to. accom-

modate the Jgading process, and the litter nust
be free. of foreign materizls sach as soil, rocks,

“broken glass; or other debris. It should also be:

“covered during storage and trahsportation to
prevent losses, protect it ffom stormwater sun-

. off, and prevent any négative perception: of the.

pouit.ry industry by the pubi;c

Reads and turn-around areas at both ends .
of the trip must be large enough to accommo- -

date the trucks and the lnading and unloading

" process, and storage facilities must exjst at the

. .delivery depot it land apphcaﬁons or other use
will be' delayed. T

. .The. quahty of the waste must be protected,

' and its transport must be biologically secure.

Poultry waste should be ransported only from

weli-manaoed drd disease-free farms.s All-

, _tmcks shouid be properly cleaned and disin-
‘fetted, and any leakage froh the trucks should
. be drained and diverted from runoff and

groundwater. Before being transported off-.
" farm, the product should be’ deep stacked so-

that the_heat in the stack can kill any harmiul ©
‘rmcmorca.msms Thie heat level must be moni-

“tored to avmti redvicing its nitrogen content ox

éreating a fire hazird. Growers may also de- -
“velop. composting or pelletizing treatments to

reduce the Htter’s bulk and odor

- Developing a Transportatmn '
Network
1 The knowledge that litter can be safely and eco-

~nomically transported is not likely to increase
its uge munedmtely In fact, regulations often

discourage or prohibit spreading the litter any-
where but on the growers’ own crops; and
many farmers who have croplands available
are éonwinced that other problems associated
with litter, such as handling problems, high
transportation costs, and envirormental risk,
uridercut its usefulness. In addition, wother
waste generators are competing for the same

"land and can often supply thelr product at

lower cost.

~ Changing conventional attitudes and help-
ing busy, often undercapitalized farmers de-
velop environmental and market savvy is a
long-term objective that requires cooperation
among all players: farmers, thelr research and
industry partners, government decisionmak-
ers, environmentalists, and the public.

An example of such cooperation is Winzock

" International Institute’s three-year effort to cre-

ate a market for poultry litter'in Arkansas (see
box). Winrock's effort was supported by the

USDA Sustainable Agricuiture Research and
Education. program, had- jmany government

and private pariners; and no doubt, stands
among other similerly innovative projects in
other reginns and dountries, It is unigie, how-
ever, in its deterpiination to use the emerging
market for poultry litter to “link and resolve
two environmental issues™ poor soil quality in
some agricultural watersheds and an ovessup-
ply of poulh'y wastes in others. '

The Wirrock initiative led to progress inro-
ral productivity, sustainability, and equity. It
also involved major obstacies:

¥ farmers ave not marketers by training
or inclination, and most people living -
on the margin are risk adverse;

¥ information and training are difficuit
" to dissemninate;

" ¥ management practices must be
implemented fo increase the nitrogen
content of litter and its overall quality;

¥ certification and training are needed
for clean-out contractors; and

v emerging markets for Hiter, like other
new product marketing, may need to
be subsidized,

More important, pechaps, than any other
consideration: the cost of transporting litter
long distances and the transportation infra-
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strucrure generally muast be carefully managed

most mncal envirorynental stresses.
- Ground—testing the Possibilities

ping about four 24-ton trucks of litter per day
fo row-crop farmers in the Arkansas delta, Mis-
sissippi, and Missouri. The cost to the'buyer is

_ several hundred miles,

high quality; odor-free cotnpost is also being
marketed for use on golf courses, arid in other

strengthen the market, the development and
acceptance of high quality litter as cattle feed (a

érs’ Yong-erm future.

At this stage, truckers depend on the re-

by federal and local agencles,’ agricultural
foundations, and mdependent researchers, but
the emerging market is also a catalyst for new
research and farming opportunities. Indeed,
the relaticnship between anifnal waste man-
agement technologies and = thriving litter
transportation market is symbiotic. Boﬂ1 are
needed to :

growers,

v depend on incentives rather fhan
regulations to enconrage proper -
waste manag oemmt prachces, .

k4 create a steady demand for litter in
iess developed watersheds, and

¥ create new job opportunities as well
as tleaner water supphes inraral
areas. ‘ '

When one is convmced that litter is not a
‘waste, but an economic asset, the logical next

the market.

to ensure that the litter being moved is actually.
moving away from production areas with t}xe ‘

‘ Cutrently, a broker in central Arkansas is ship-.

$28.50 per ton for litter delivered a distance of

. Most of the transported lxtter is currently -
used as'a soil builder and yield booster, though-

specxaity markets. These lonc'—baul brokerage |
services began as enterpnsmg local clean-out
businesses, While subsidies are still needed to”

h1c,her priced product) could ensure the truck- .

search and information campaigns sponsored.

v provide additional iﬁéqrrlte to -ppul'i.ry‘ :

steps are to demonstrate its value and put it on

Poultry Litter Goes to Market -
Winrock's New Approach to
Environmental and Rural
Development

Rice farmers in westem Arkansas offer iev el .
their Hields. The practice makes the fields easier to
 irrigate and drain and more  accessible durmg bad
weafher The grading, however, which is quite la-
bor intensive, also leads to poor yields because it
removes so much topsoil. The topsoil ran be
stockpzlad du.rmg the grading and respread ovey :
thé cut red clay; still, it can take some time before
the fields retumn to high yields.

So when university Tesearchers and sone
farmiers began getting high yields using Iiter on i
graded soils, word of their sutcess qmcidy spread
fo other farms. Sbon cotton and soybean faymeérs
were also using poultry Htter on fields: '

“The loss of topscil on leveled rice fields and:
‘other cropping practices are a potential threat to
water and Soil quality; s0.is the increasing volumme.
- of poultry litter in $ome regions. Lsmg a well-
planzied waste management system to ensure that
the litter is-of high quality, then hauling it out of
the threatened regions for application. on’crop-
Jands in other areas will solve both problems. The
usefiiness. of the litter fo crop farmers will raise |
growers’ income even as the hmzr-uﬂpmvecl soils |
lead to higher inepmes for the farmers, '

Winrock International disseminated the re-"
search fifidings, surveyed farmers and cleanout
confractors to identify barriérs to moving the Ht-
ter, then linked the buyers and sellers, researchers .
and government resources, to begin the fong
‘process of Creating a multistate market for poul-
t{'yht'tﬁl" - "\ ~- TN

In this scenario, market forces replace regula-
tHions a5 a selution for envirorunental problems.
As demand for the litter grows, so will produc i
tion jpractices that enhance its quality and jead 10

. new tses. The raw material cin be pr@cessed for

| sale as potting soil, topsoil, fertilizer, plant foad,
and cattle feed ingredient. Moreover, 25 these
products. prove successful, other opportanities
and products will be developed to increase litfer” s
marketability end value. : ,

The Farm Bureau has continued the pm
by rmanaging the Poultry Litter Hotline. Cail -
800-467-3898 to buy or sell litter in Arkansas.

‘ECONCIMICS OF TRANSPORTING POULTRY WASTES 3
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dattle, so"far as grc;w't}‘l-

Aand performanice can in- .

dacate, enjoy & basic diét of comi and soybean
meal {for protein) and hay (for long, crude &~
ber). Broiler and turkey Jtter and. caged. layer
waste (the latter hizs no litfer content and i$
ofteri called dried poiiltry waste fDPW]) can bé
mixed with. the corn/soybean meal and fed to
cattle and other .ruminants {e.g, sheep and

goats). This cost-effective mixture has been a-

comzmon practce ir the beef cattle industry for
many years with no adverse effects on the ani-
mals’ growth'or the quality ‘of meat and other
food products processed from them for human
consumption:

Indeed, as litferis a source of protein, en- |

ergy, and munerals, its use as a feed ingredient
helps conserve nutrients and .offset other pro-
duction costs. Nutrients in the litter {especially,
nitrogen, phosphorus, and potessium) and

various minerals are récycled to the Jand wher

excreted in the ruminants’ manute. Therefore,
even if the litter rvisst be transported long dis-
tances, feeding it to ruminants can be an.eco-
nomical and environimentaily sound waste
managemént rechmique.

Almough no problem arises as a result of
feeding litter to cattle, the public perception of

litter as a cattle feed is often based on misinfor-
‘mation. 'We readily accept .ard even prefer

vegetables that are oxganically grown — ghush-
. rooms, for example, go directly from the ma-
mure bed to the grocery store — but we have 2
hard tirmne accepiing Htter as a food ingredient.
In rezlity, beef cattle and other ruminants have
a unique digestive system— a four-chambered
stomach - that Is well able to process wasies
and other by-products. A tow’s food is broken
down and processed much more completely
than a plant assimilates food into its tissues.

CONFIDENTIAL
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’ Reguiatiahs on Feeding Litter
In 1967, :the Food and Drug Administration
* (FDA) discouraged the use of litter as a cattle

feed. But'in 1980, FDA issued a staterfient jeav-"

ing it to the states 1o oversee this practice. At
feast 22 states- have current reguiatwns No
state regulates the private use or ‘exchange of -

litter. for this. purpose; many states, howeaves,
regulate this commodny ofi the’ corunercial
market.

Maniy states fequire that processed broiler -
litter offered for sale carry waming labels about

' the presence of any- driigs that may be present

in the:litter, To minimize the potential for drug
resxdugs in the cattle, all litter feedmg should
be discontinued at least 15 days before the ani-
rials are marketed forslavghter, This responsi-
bility for selling only wholesome animals falls

. on the producers; regardless of regulations.

Generally carefully applied safety prenauw'

tions. — pretreatment (e.g:, deep stack) to en- -

sure pathogen ‘contro}, & 15 day withdrawal -
period before slaughter, not feeding litter 16 lac-
tating dairy cows, and not feeding ltter with
high copper concentrations to copiper-sensitive

sheep — are sufficient to address health con- .-
. &erns. Litter has in factbeen useéd as a feed ine

gredient for" 35 years without any reported *

adverse effects on hurhan or animal health,

Nutritional Value of Litter
The kind and amount of bedding material used
in a-brofler house and #he number of batchés

“hioused o the littér affect the nutritional value

of the litter, which should always be tested ber

fore being used az a food pmduct for rumi-

nants. The average nutrient coniénts are as
fallows

¥ Moisture. The moisture content of the
manure has lttle nuiritional vahie; but lit-
ter that is too dry may | be unpaiatabie, and

CARTP220167
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IR | littér that is too wet miay be difficult to han- Survey of Broiler Litter Composition
o - dle as a food ingredient. A moisture content 1, sitm, all litter to be used as a beef ration
' u;}the range Of 1270 25 percent is accept . ghould be analyzed — tested for nutrient con-

anie tent. Litter used for feed should have at least 18

‘v Total E}zg&s iible Nutxients. Th e dum of  Percent crude protein and less than 28 percent
. crude probem and crude fiber values is - agh, Litter that has oo much ash is not suitable

“uséd to calculate the total digestible nutri- =@ food ingredient. Notmore than 25 percent of
“ents (TDN) in Litter. If the litter has a calew= the crude protein should be bound orinschible. If |
" jsted walue of 50 percent TDN, it is broilers are reared on dirt fldors, the litter may be

‘comparable fo hay as an energy source. contatniniated with soil during cleanout.

" ¥ Crue Prof h of . The number of broods reared on the litier
‘ rudle Protein. The average amount o . priorto cleanout of the brolier house also af-
cmde protein in broiler litter is about 24.9 fects the quality of the litter; the more broods:
percent But -about 40 percent of that reared (five or more), the higher the Jitter is in

~]. .. “amount is probably nonprotefn nittogen or 1 yents.
- _uric acid. Young cattle canrot use this nons _ i
- protein nitrogen as easily as mature cattle Chiarréd fireer, that s, itter that has been ex-
_can, so broiler litter should only be fed to posed to too much heat during storage and has
catﬂe We:ghmg over 450 pounds, - a burnt wood appearance, is only. half as di-
- gestible as litter stored in stacks that were pro-
. ¥ Bournd Nltmgen. Insoluble or bound ni- técted fromi excessive heat.

tmgen oceurs, in litter. that has been over- ‘
* heated. Bound. nitrogen. is. less easily Processing and Storing Broiler
. digested #han other nitrogen. Average litter Litter
" samples have 15 percent bound nitrogery All Bitter, regardless of its source, should be
- overheated litter may have¢ as much-as 50 oricagsed o eliminate pathogenic organisms
- percent bound nitrogen. such as salmonells; pesticide residiies; medi-
. cated’ poultry rations such as antibiotics, coc-
&idiostats, copper, and arsenit.

. ¥ Crude Fiber. The- fiber source in litter
‘comes mainly from the ‘bedding materials.

-~ Ruminants, however, need long roughage, Dead birds may not be composted with
such as hay. At least 5 percent of the litter poultry litter if the litter i5 to e used as 4 feed
gation. sheuld be in the form of hay or other  ingredient. ‘

. long 1'011"}1338 oo . . Litter can be processed by fermentation {en-

siled with other feed mgredxents such-as cormn or

-sorghum), directly acidified, or heat treated. The

easiest, most econornical method of treatment is

" deep stacking. Deep stacking should be done

for 20 days or more at a temperature of 130°F

© Miost of the antibiotics approved for chickens

are also approved for cows, and deep stacking

inthibits molds (mycotoxins). If stack tempera-

tures excesd 140°F, the deep stack should be

. covered with a polyethylene tarp to exclude
. oxygen and avoid overheating. Covered litter

¥ Ash. Ash content is an indication of it stacks will reach a temperature high enough to T

ter quakty and should not exceed 28 per- destroy pathogens but not so high that nitrogen
-cent For dirt floor fouses, bout 12 percent  digestibility is threatened.
of the ash is miade up of calcium, phospho- .
"rits, potassium; and trace minerals; the rest Suggested Rations

. is-soil. Management tethnigues that reduce’  Table 1 indicates rations that can be fed to dry
* the soil content in the lztter should beprac- _ brood cows, jactating cows, and stackers, These
Cticed: T o . rations are recommended guidelines, not abso-

V Minetals. Excesswe mmerals in. htter

e ‘are not usually 2 problem, though excessive

S o caicmm can.cause milk fever in beef cows

SR &t calvmg “Withdrawing the ligter from the

: - cows’ food for 30 days overcomes this diffi-

culty Microminerals, such as copper, iron,

. and Thagnesitum, are also.present in large

. . amounts. Copper, should not be fed at more

" than 150° parts per million. It builds up in
ﬁme liver but s usuallv not harmful.

9 FEEDING LITTER TOBEEF CATTLE
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Table'L—Suggested Rations. /
RATION NUMBER : 4 - ‘ 2 S 3
; DRY BROOD €O L.scmmc';f COwW ETOCEERS
. Ingredients . . - “Pounds. ) "; R
Broiler Litter I s 650 © o500
Cracked Corn . . 20 0 - 350 “ . - 500
“Total Pounds - 1,000 ceaee0 0 100

lutes, sthoe the mutrient Ievelé iy litter are vari-
able. Vitarnin A should be added to all ratiens.
Supplementing winier and summer grazing for

stocker cattle increases the animals” weight gain.

and the total beef produced. To reduce bloating,
feed the animals Botavec or Rumensin.

Summary

Becauss risninant arimals can digest fofages,
othér Sbrous materials; and inorganic nitrogen
such as urea, the use of litter and DPW as a

Jow-cost alternative feed source for these ani- .

mals is gaining worldwide attention and accep-
tarice. The use of broiler litter will become more

widespread as the need for economy and re- -

sponsible waste management becomes more
urgent. o
As animal production contirues to increase

and to concentrate geographicaily, more waste -

is produced than can be assimilated by land ap-
plications. Howeves, when the litter is properly
processed and stored, it can be used as a die-

tary supplement for cattle resulting in 2 lower |

winter feed cost for cattle and a cost-effective " |

way to incredse the average daily weight gain
of cattle during the stocker production phase ~-
the phase that begins after weaning and contin-

ues until the cattle are placed in the feediot. -

This alternative to land application helps re-
ducethe environmental risks and adds vahie to
the %ittér. Since management practicss on the
farm affect the litter”s quality, attempts to. mar-

ket the litter a5 a feed ingredient begin with a

focus on mandgément techniques.
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 pcanse it has essentially

well-composted brojler Litter can be.-used in-

doors in a soilless potting medium. In fact; its
nutrient content makes Htter an ideal fertilizer .-
for both indoor and. cutdoor gardens. Tt is also:

a-good organic material for improving soil
+ structure and drainage.

Seil Amendment
Gardeners can add composted litter to’soils

that otherwise contain foo much sand oz clay to .

support a garden. Work the top soil loose to a
depth of 1 foot; then, spread 3 or 4 iniches of
compost o thie soil. About 2 iriches of tompost

may suffice at a minimunt, but in really poor

soils, 6 inches can be applied. Turn the soil over

‘after the appl:catmn to incorporate the com-,

- ‘post.

-Flower' a‘nd_ Vegetable Transplants
Anrual and perennial flowers and vegetable
transplants also do well in compost—amenﬁed
settings. Use a trowe] to dig a hole in the new
location. Remiove the plant from its container
and tear a hole in the bottom of the root-ball —
otherwise, the roots will continue to"grow ina

tight cirtle — before setting it intp the ground. .’
Fill the hole with amended soil and Water thor-

oughly. Mulching will help -the- plants Tetain

- water, thereby conserving this resource.as wall -

Transplanting Trees and Shmbs ,

If you are transplanting trees or shrubs, nse the -
© techniques Bsted above, but make sure that the

hole you dig for the plant is at least twice the
size.of its present container. Work about 3 to 6

inches of composted, litter into the sofl in the
hole and place the tree or shrub therein. Keep ..

as much soil as possible around the rooi-ball
when you take it out of the confainer. Do, by all
" means, Temove the contamer éspecially if it is

CONFIDENTIAL
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IoRTICULTURAL USES OF LITTER

plasttc, so that: the néw growth will have plenty

of foomh. The soil line'on your plant should be

lével with your garder. Fill in the hole with the.

amended -soil, anid water the plart thoroughly
to refnove any air packets that may have been
in the backiifl,. .

Potting Mix for Indoor Plants

To make your own poiting medium, use equa1 i _ '

parts of compoested litter-and composted pine
bark — all living things need nitrogen and

" carberi. The bark fnay be screened to remove *

large pieces (onehalf inch or larger) befote

mixinig, Fill the new pot.with 1 or 2inches of -
+ the planting medium, spread out the roots of

your plant, and set it in the pot. Remove any
budg or flowers before replanting to ensure that

the plant has titne to get properly established.-

Trarisplant from oné pot size to the next one
only; skip one size if you have to, but don't go
fropy,a 1-inch pot té a 4-inch pot and expect to
sncceed. Water the plants in thefall and winter;
fertilize them in the growing seasons — spring
and- summex :

1

Lawns

' Composted broiler litter is a supemor pmduct

" to:use to establish new lawr areas. Spread
" about 2 inches of composted Litfer on theafea to -

be seeded. Then turm the soil over to a-depth of

& inches o incorporate the material. Place turf

on the prepared soil and water it as ustal, The -

addition of compost to the'soil helps hold mois-
ture and improves drainage.

Fertilizer

-The nub';tmnal am?ysw of composted 1:Ltter wiit
© vary, dependmg on condifions -of waste pro-

duction and handling, among other variables:
However, most composted hﬁer will have an
analysis similar to 2-2-2 commercial fertilizer.
That is, it should have no less than 2 percent nit
trogen: (N}, 2 percerit phosphiorus acid (F205),
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and no le_ss‘ﬂj.a,n 2 percent potassium as'pota'sh References
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'ﬂé)werin'g_ plants. It should be workid irito the DTP Ciroufar 11/80-012.- Cooperative Extension Serv-
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g eff;ects of’ ammt)rua
Volatxhzatxon from htter

'can be sxgmﬁcant at leve!s dbove 25 parts per

million, It may adversely affect the, birds” -

" growth rate, feed efficiency, and egg produc—
1 .tion; damagessthe respiratory track; and in- -

creases the 'mrds -susceptibility to a vanety of
avian diseases, ‘includihg Newcasﬂe disease;

airsaculitis, Mycoplasma. galhsepﬁcum, and I~:.eraw -

‘tocon}unctwlt}s

Ammema volatilization from htter alsp .
contributes to”acid rain. In Europe hvesto::k
wasies are considered the dominant source of
ammonia pollufion in acid rain, and ernissions

decades léading to 1980.

MEﬂ‘l{}db to reduce amiTnonia volahhzanon

 from litter usually require good housekeeping,

proper ventilation, and perhaps chemical addi-

tives. Remediation can be costly but prevention
" is cost-effective and beneﬁcxal to farm- workers, )

poultry, axid the envxronment

broiler production adversely affect bird health,
inerease ventilation costs, and cause significant
ammonia emissions to the air. Impmvmg nitro-

-gen efficiency by feeding the’ ﬁock ‘amine acid”
Biets can reduce the cohtént of mtrogen in ex-

crement and help control drmonia emissions.

Venﬁlahng the poultry house befere ycm

cleanouts, is essential. Unless the house is,
properly ventilated at thiese ‘times, ammonia

., problems'may be just around the comer. Venti-

lating to prevent the problem will save grow-
ers increased healing and ventlation’ costs
later in the growout.

CONFIDENTIAL

. inicreased as. miich as 50 percent in the three ‘

Another tzp dori’t let your nose be your ol
senisor. After several years'in the poultry busis
ness, you may tolerate & higher level of ammo- "
nia in the air.than is good for you or your

operaﬁon First time growers may be.Sensitive

to ammonda at 10 parts. per million; seasoned .
growers may be unaware of levels as high'as 60

ppm. ‘Operating costs, especially for fuel, will .

be lower at these levels, but so will: thea bl?:‘ds

perfcrmance ’

Controlling house humzdny will help you |
-manage the ammonia and prévent litter from
cakmg, it will also help ccntz'ol carbon dmxzde, ;

dust, and oxygen levels. Humidity in the house
should be kept {ideallyy-at 50 to 70 percent.

Dﬁuhna the moist air inside the house with

" fresh outside air is the, key to humidity control,

so waich the weather Warm, huzmid days wall

obviously increase the.need for ventilation: Be- .| -
-tause it can be so difficult to gauge’ ‘howmuch | -
fresh-air is needed, Géorgia’s Cooperative Ex-
tension Service has developed a list of timer

Ammonia. emissions iy " itter . du;rmf; | settings and. number of fans needed to main- A

tain the average humidity in a 40 by 500-foqt,
house dmmg the'six or exght weeks of growau%
(see Tables 1'and 2). You will want o check the -
weather conditions’ and’ perhaps consult ‘with’
the Cooperative Exténsion oOffice riearest your

-facility before adopting these tables. .

. have ‘a probi,em for. exampie, when the house -
ig . nevw, the birds ere young and  after

] “Two sther tips: First, if you are. usmg the
tables, consider the timer settings as minimum
suggestions when the birds are young. The.sgt- -

- tings may be-adjusted down slightly during ex--

* tremnely cold weather when the birds are clder. -
Te help you determine how much leeway you

- have, an inexpensive relative humidity ahd’
- -temperature gauge will be a5 useful as moreex-

pensive ammonia meters. The difference in’ |-

Page 31 of 38
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_Table 1 ~Small Birds (30,000, - ¥ fresh broiler litter contains 1.23 grams
N T " of water soluble ph ,
BIRD AGE - . . ‘SECONDS ON | NUMBER OF E'gl“a e 50?;3? phogphorus per
" fveeks) ' |(-minutetimer| 36"RANS - o Kilogram o ater
i P s T, ¥ stgcked litter, 2.29 grams;
. <y : 60 , 2 ] v dead bird comipost; 2.15 grams;
3 g 3 v caged layer marare, 2.68 grams; and
4 w120 3 v turkey litter, 3.02 grams.
- L 4 ' The addition of alum (aluminum suifate)
- T o has been reported to reduce ammoriia levels in
- & i JEED, 4 Sy -
y the house and o decrease phosphorus runoff
' s when the litter is spread on pasture. The reduc-
i i i . tionin phosphorus runoff have been as high as
“Faple 2.--Big Birds {24,000} B7 percent. . ’
1. emoagE . SECONDS ON | NUMBER OF _, Other litter additives are available in addi~
. (weeks) . |@-minute timer)] 79 EANS 1 tiondo-alum that, by acidifying the litter, are re-
: e L PR - S =y ported to decreasé the levels of amuionia in the
T - o . air of poultry houses. Alum is the-only one that
Tl . ‘_”-' .- = * is reported to also reduce phosphorus runoff
"3 4 & 3 ~when the treated. litter is applied to the Jand.
p g og 3 *'The acidification of the litter is also reported to
e R DA * “reduce the levels of bacteria in the litter thus
G AR e L A R _ having a potential food safety benefit.
e B PR N 120" - 4  Concerns’ have been expressed over the .
AR ZEENE N ' B 4. safety of workers applying alum to the litter. As.
g R T e a result, the manufadturer now supplies it in a
- B ol 180 A S e
IDURGE SRR low-dust graqwlar form and suggests theuse of |
-7 ' goggles and particlé:dust masks by the ihdivi-
SO L e e e  dual applying the alum to the litter. §
) price will be significant: $30 as opposed to _ : :
| 61,500, and the anuhionia meter may not last - References . _
- ‘more than a year oriwoina poultry house.” Crapick, M. and M.E Lacy. 1997, Ammonia LevelsNeed to
Secqmi., ‘be ;s}ur.eat(_}“.ch.e':k th‘?" frinker lifie . ?:Bzﬂlzm;;rggr Ventilation Effects. Poultty Times,
’ helght anc} PIES?RIE‘ ﬁ}ddmg a c}dafacnal Wa%&r . Modre, A, Jr. 1995. Phosphorus Precipitation in Poultry
1 to’the. house, through improper drinker opera- Litter with Al, Ca and Fe Amendments. Gompieted Re-
.11 " fion wilkskew the tables énd.cost’you money. ir. search, Project 102, Southeasten Poultry and Egg Asso
.| fakes aboi 12,000 ubic feet of air fo getrid of - S5 ?““;“ ;32"’? DR Edwards and '
‘ e of “water o' wastng” sllons 0 oore, PA.,-Jr, PC. Danel, DR, Edwards, and. .M.
: gallon -'Of‘ fﬁ’a‘?‘? So ‘g«a‘s‘tmg .ﬁw? 5 £ bf Wiiller. 1596, Evaluation of Chemical Amendmenis to
Nhoe _, water, will increase your ventilation rates DY “Reduce Ammonia Volatilization from Poultry Litter:
©E 1,000 cubic feet-per minute I’E the fresh air also | Poultry Science 75:315-320,
. { hasto behéated, ‘yéuj'wiﬂ probably use an ad- . Mocore, FA, Jr, WE. Hefl, T.C. Sawer, TC. Daniel, and
U direnal half-ealion of propane per hoar . DX Edwards: 1996, A Simple Method forMessuring
. S on_l * g P P pan P . Ammonia Volatilization from FPoultry Litter. Fresenta-
i .’ Phosphorus runoff from-fields and ammo- tion at the B5th Annual Meeting of the Poultry Science™-*
. i ent eriﬁg' the iy are b 'probiem:s associ Assor:iaﬁon,.lnc.,. }ply 8-12, in Louisville, KY.
- ‘ated with p bul;:rj’-litfer-r The amount of water . Pail LW, PX. Barton, 1. Kermode, and TA. Seott. 1857,
> ' uble P hosphorus tn titter varies de_pe!l ding Measuring Ammeria Emissions from Pouléry: Broilers

-oriitg spurce and management. For example,

CL
o

. Fed Balanced Amine Adid Diets. Agriculture and Agri-
Foid Candda, Pacific Agricultural Research Center,
Agassiz, BC, Canada, C
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TORTALITY

esponsibility’ for the
afe and ronwasteful
management of dead birds — a challenge for
the poultry industry — s a practical problem
that growers face on a near daily basis. Itbegins
with choosing the best method for the proper
disposal of the catcasses. Because dead birds
constitute & large partion of the total wastes
generated in poultry production, their disposal
must be biologically secure, environmentaily
safe and costeffective..

Most normal mortalities occur during the

first and last two weeks of the growing cycle

for broilers and from 10 to 13 weeks of age for

layers. Norma] mortaiity for broiler production
is 3 to 5 percent over the production cycle or

about 0.1 percent per day. Thas, for example, in
a flock of 100,000 broilers grown 49 days, 2
many as 5,000 may die. Asingle growes, assum-
ing that'a typical broiler house holds 20,000
birds weighing 2 to 4 pounds, may have as
many as 85 pounds of dead birds to dispose of
each day near the end of the growing cycle, A
roaster operation may have to dispose of as
many as 115 pounds per day, and a turkey op-
eration may dispose of 150 to 200 pounds per
day.

Mortality rates in other kinds of poultry
operations will be similar to or somewhat
lower than the rate for broilers. The exact
namber of daily mortalities will vary depend-
ing on the number of birds on hand as well as
thelr size and age. Massive die-offs, cata-
strophic losses, and spent (unproductive) hens
are additional challenges,

Burial in specifically designed pits, incin-
~eration, and rendering are the most common
methods of disposal,” though environmental,
‘economic, and practical concerns have fueled

CONFIDENTIAL
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interest in composting as a fourth alternative.
Each of these methods is supported by best
management practice guidelines. Newer tech-
nologies, for example, small-bin composting,
fermentation, and refrigeration, are alsc emerg-
ing in field trials as individuals, the industry,
and agricultural researchers seek to meet the
challenge of mortality management;

Burial Pits

Butrial pits are not always practical and may not

always be permitted. The earliest burial pits.

(which were only adequate for very small op-
erations) were simply holes dug in the ground
with a small opening at the top, Depending on
geologic and weather conditions, such pits will
almost certainly affect water quality. Therefore,

for many poultry producers, they are no longer

an optien given thedntensity and concentration
of today's industry. Where burial pits are still
allowed, they generally require a permit and
must be properly “constructed,” sized, and lo-
cated. They must also be tightly covered for
safety arid to prevent odoss. |

Incineration

Incineration is an acceptable and popular alter-
native to the use of burial pits. It is alse biclogi-
cally safe (the buming; destroys pathogens), and
poses no threat to surface or groundwater
shongh care must be faken to insure thatsmoke-
stacks do not create air quality problems or riui-
sance odors.

Historically, incineration has been the most
costly method of mortality dispoesal. However,
a new generation of improved incinerators may
defeat this obstacle, particularly since the
newer equipment also complies with air qual-
ity standards.

CARTP220177
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The Composting Alternative

Composting dead birds emerged as an accept-
able method of mortality disposal only in the
1980s. Compoesting, however, is an ancienf and
Aztural waste-management technique that con-
tinued to be practiced with liftle change
throughout the 18th and 19th centuries. In all
&xaﬂ: time, composting methods and speed, dif-
fered little from the decompeositfion of organic
matter that occurs naturally. The current use of
comnposting as a managed method of mortality
disposal Bmproves. or that technique to fulfill

- the biclegical, environmerital, and cost criteria

that must be met to qualify as an approved
method. Pathogens cannot survive the in-
creased temperatures associated with compast-
ing, odor and insects can be controlled, and air
and. water guality are protected. As an addi-
Honal advantage, composting results in an inof-
fensive and value added end product that can
be stockpiled until needed as a fertilizer or soil
amendment. Each cartass is, In fact, 2 to 9 per-
cent nifrogen, 1 to £ percent total phosphorus,
and 1 to 7 percent total potassiuumn.

‘Rendering

Rendéring may be the safest way to dispose of
mortalities, atb least from an envirpnmental
‘point of view. It, like composting, adds value to

the end product — in this case, the carcasses are |

processed into biologically safe, protein and
nutrient-enriched. feed-mill products, such as
feather meal and other dietary suppilements for
poudtry and other animals. '
Major drawbacks to.rendering are the diffi-
culty of transporting the carcasses to the ren-
derer’s plant while they are still fresh, and
concern that disease or disédse-causing organ-
isms might be picked up in the vehicle or at the

‘reridering plant and unintentionally rehumed

to the farm.

On-farm fermentation offers growers a way
to preserve the carcasses until they can be de-
fivered to the renderer The carcasses are cob
lected, put throngh a grinder and mixed with a
carbohydrate. Bacteria common in the birds” in-
testines ferment the carbohydrate to lactic acid,
which neutralizes: pathogens but preserves the
nutrients, thiis permitting the product to be
held a longer time on the farm. Refrigeration or
freezing is .another method to preserve dead

birds prior to their delivery to & rendering
plant.

Decision Criteria

Growers must carefully consider the frade-offs
- the differences in resource requirements and
outcomes involved in these mortality manage-
ment practices — and the effect of local condi-
tionis and personal prefererices to determine the
methad of mortality management that best ful-
fills their need. Table 1 compares the methods
by cost and in relation fo size, environmental
concem, and marketing considerations. Other
characteristics may be important to some grow-
r5.

In all cases, unsancioned methods, such as
feeding the carcasses to hogs or other domestic
animals or dbandoning them in sinkholes or
creeks ot in the wild, should not be attempted.
Nor can dead birds be delivered to municipal
landfills. Dead bird disposal is a potential
health hazard and a regulated activity. Growers
must choose the permitted disposal miethod
that best suits their management style and per-
form it according to strictly rmaintained stand-
ards to-ensure sanitary conditions and the least
possible environmental consequences.

Growers should check with their state
agencies {environmental, agricultural, and ani-
mzl veterinary medicine) to'be certain that their
plans comply with all dead animal disposal
regulations. The USDA Natural Resources Con-
servation Service and Cooperative Extension
Service offives can be of assistance.

More detailed discussions of burial pits, in-
¢ineration, rendering, and composting as meth-
ods for managing dead birds <an be found in
subsequent fact sheets in this section of the
handbook,
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Table 1.-Characteristics of Dead-Bird Disposal Systems.

EXLISTING TECHENOLOGIES EMERGING TECHNOLOGIES
4 Large-Bin | Swmall-Bin
Ttem Dispasal Pit In.cinemtian _{;_::::_::_xpost Compost Fermentation | Refrigeration

Initial M L M L H H
investment cost
Variable cost L M M M H
Fixed cost L M L ™ H
Value of N H M M
by-produict . . .
Net cost v M M

. Cost serisitivity | L L H H L
o size
Flock size L M L H L L
Limnitations
Environmental H M L L ! N N
COmce i )
Market N L N L H H
constraints

IC'E‘( H=high Me=medium Lsiow . Nenone

Adapied from Crews, Ronald, and Blake, 1995,
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